Bacterial meningitis, a world-wide disease, has to (41.9%) to the last 10.5 years (19.2%). However, Klebsiella meningitis and Staphylococcal meningitis be reviewed periodically because the specific microorganisms responsible for the infection vary with were more frequently noted after 1987. More than 70% of patients had at least one underlying disease time, geography and patient age. To determine its incidence and clinical features in Taiwan, we or condition. Poor prognostic factors indicated by univariable analysis were: age >60 years; diabetes reviewed the microbiological records for cerebrospinal fluid (CSF) and blood cultures, and the medical mellitus; severe neurological deficits on the first day of treatment; infection with Gram-negative bacilli; records of patients with bacterial meningitis admitted between 1981 and mid-1998. Bacterial micro-CSF WBC count >5000×106/l; malignancy; seizure; and bacteraemia. The overall mortality rate was organisms were demonstrated in the CSF and/or blood in 395 patients with 418 episodes of bacterial 29.4%, 29.7% in the first 7 years of study and 29.4% in the last 10.5 years. The use of new antimeningitis. Streptococcus species were the most common causative micro-organism group, at biotics has not reduced the mortality rate in our patients with bacterial meningitis. 23.21% of all episodes. Its prevalence rate significantly decreased from the first 7 years of study
Introduction
Most epidemiological data on bacterial meningitis gitis in infants and children, accounting for only two of 41 episodes of meningitis.8 In adults, Gramcome from the developed countries, in which the four most common infecting organisms are negative bacilli other than H. influenzae have become significant in both spontaneous meningitis Streptococcus pneumoniae, Neisseria meningitidis, Listeria monocytogenes, and Haemophilus influenand post-neurosurgical meningitis.9,10 In our study on Klebsiella meningitis, the species was important zae. [1] [2] [3] [4] [5] [6] The frequency of Gram-negative bacilli other than H. influenzae has increased over time. In the in both community-acquired meningitis and nosocomial meningitis in children and adults.11 developing countries, these micro-organisms are also common, but the relative frequencies are unknown.7
There are a few recent studies on acute bacterial meningitis in adults, mainly by investigators from the Acute bacterial meningitis remains a major cause of death and long-term neurologic sequelae world-US and Europe.6,12-14 In Taiwan, the information available on the epidemiology of the infection in wide, and needs to be reviewed periodically, as the specific micro-organisms responsible for the infection adults is scanty. In this study, we reviewed our experience in adult patients with acute bacterial vary with time, geography and patient age. In a recent Taiwan study, N. meningitidis was no longer meningitis at Chang Gung Memorial Hospital over a 17.5-year period, from 1981 through mid-1998. a common organism responsible for bacterial menin-We aimed to determine the relative frequency of bacteria but occurred more than 4 weeks after the completion of therapy for the initial episode.16 each pathogen in adult patients with the infection, to evaluate whether there is a changing pattern over time, to identify the prognostic factors in adult to Salmonella serogroup B, and has been previously reported;18 her fourth episode, 3 years from when (a) the antibiotic administered on the day of admission or diagnosis was demonstrated to be the last one, was caused by coagulase-positive Staphylococcus. effective against the pathogen by sensitivity testing and (b) the antibiotic used was capable of reaching Nearly half of the episodes of bacterial meningitis were caused by Gram-negative bacilli, of which K. the central nervous system in an adequate amount. Reappearance of symptoms and signs of bacterial pneumoniae was the commonest (Table 1) . There were more cases of meningitis caused by Klebsiella meningitis was considered as relapse if it resulted from persistence of the initial infection and occurred and Staphylococcus species with respect to the total number of culture-proven bacterial meningitis cases within 4 weeks of the completion of antibiotic therapy for the initial episode, or recurrence if it was after 1987. Of the 88 episodes of Klebsiella meningitis, only 13 occurred between 1981 and 1987, caused by reinfection with the same or different Figure 1 . Number of patients with culture-proven bacterial meningitis with respect to the total number of patients with neurological diseases admitted to the hospital. In the multivariate analysis (Table 4) , elderly overlap.
Of the 395 patients, 123 died. The overall casepatients (Á60 years) with CSF sugar level <2.5 mmol/l had higher mortality; conversely, the fatality rate was 29.4%; 29.7% during the first 7 years of study and 29.4% in the last 10.5 years. In association was reversed in younger patients, but did not reach the significance level of 0.05. In addition, the first 7 years of study, 22 patients died; initial antibiotic therapy was appropriate in 14 patients and advanced clinical stage predicted higher mortality only in men, not in women. Patients with bacteraeinappropriate in 8, despite subsequent use of appropriate therapy. Appropriate therapy included chlormia had poorer prognosis in community-acquired infection than those without bacteraemia; the associamphenicol alone or in combination with gentamicin in 4/14 patients, third-generation cephalosporins ation was not observed in nosocomial infection. Similarly, bacteraemia was associated with a higher such as cefotaxime, moxalactam or ceftriaxone in six and penicillin or oxacillin in four. Inappropriate mortality in the patients with malignancy than in those without malignancy. In predicting model selectherapy included use of chloramphenicol in 5/8 patients when a Gram-negative bacillus was subtion using multivariable logistic regression, the full model consisted of all variables and their interaction sequently shown to be resistant to the drug, use of penicillin and chloramphenicol in two patients with sets in Tables 3 and 4 . Neurosurgical procedure, alcoholism, jaundice, seizure, infection with GramStaphylococcus species and an inadequate dose of penicillin in one patient with S. pneumoniae. Of the negative bacilli and source of infection and its interaction term were sequentially removed from the 101 patients who died in the last 10.5 years, initial antibiotic therapy was appropriate in 75 patients, of model. The final model was as shown in Table 5 . whom seven received chloramphenicol alone or in combination with gentamicin, 25 had penicillin, oxacillin, vancomycin alone or in combination with Discussion third-generation cephalosporins, and 43 had thirdgeneration cephalosporins. Of the 26 patients who Bacterial meningitis is more common in the very young and the elderly. In the US, bacterial meningitis had inappropriate initial antibiotics, nine had chloramphenicol with or without gentamicin, nine had has become predominantly a disease of adults rather than of infants and young children, because of the moxalactam, ceftizoxime or ceftriaxone, and seven had penicillin or oxacillin. vaccine-related decline in H. influenzae disease.5 In Taiwan, life expectancy is increasing and therefore A higher mortality was observed in the elderly (Table 3) ; the mean age (53.9±15.7 years) of the so will the elderly population. Until bacterial meningitis can be effectively prevented, we can expect this fatal group was higher than that (42.0±16.6 years) of the non-fatal group ( p<0.001). Predictors of life-threatening infection to continue to cause med- ical difficulties. In this report, the proportion of study was performed in a military hospital which serves more men than women. Our study, in a bacterial meningitis with respect to other neurological diseases noted in our hospital significantly tertiary case centre for the entire country, found a male predominance of 251. increased from the first 7 years of study to the last 10.5 years.
Streptococcus species have been the major cause of bacterial meningitis in many countries.4-6 As a In bacterial meningitis, there is a slight male predominance. Men outnumbered women by a ratio whole, it was the most common causative microorganism group demonstrated in our patients. of 655 in a German study of bacterial meningitis in adults.12 However, one Taiwan study of GramHowever, its prevalence rate significantly decreased from the first 7 years of study (42%) to the last 10.5 negative bacillary meningitis in adults found a ratio was 651.10 The reason for this high rate of occurrence years (21.6%). More cases of Klebsiella meningitis and staphylococcal meningitis were noted after 1987. in male Taiwanese is unknown. It may be that the beds. There has been no change in the referral Philadelphia, BC Decker, 1991:16-31. practice regarding patients sent to us. (9%) of recurrent meningitis in adults.13
